Fibroblast growth factor 4 induces vascular permeability, angiogenesis and arteriogenesis in a rabbit hindlimb ischemia model.
Previous studies have shown that fibroblast growth factor (FGF)-1, FGF-2, and FGF-5 induce therapeutic angiogenesis. Here, we investigated the potential of FGF-4 for therapeutic neovascularization in comparison to vascular endothelial growth factor (VEGF), using adenoviral gene transfer in a novel rabbit hind limb ischemia model, with ischemia restricted to the calf. Magnetic resonance imaging and a modified Miles assay showed that both AdFGF-4 and AdVEGF given intramuscularly (i.m.) resulted in increases in vascular permeability and edema in transduced muscles 6 days after the gene transfer. In contrast, recombinant FGF-4 protein injected in the rabbit skin did not induce acute vascular permeability. Injections (i.m.) of AdFGF-4 and AdVEGF, but not intra-arterially administered AdVEGF, increased collateral growth, popliteal blood flow, and muscle perfusion compared with controls. The angiogenesis response consisted mainly of the enlargement of pre-existing vessels rather than an increase in capillary density. Adenoviral FGF-4 overexpression up-regulated endogenous VEGF, which may explain many of the effects thought to be specific for VEGF such as the increase in vascular permeability. This study demonstrates for the first time that FGF-4 induces vascular permeability, therapeutic angiogenesis, and arteriogenesis comparable to that of VEGF and could be useful for the treatment of peripheral vascular disease.